Purpose: Prostate cancer (PCa) causes a common male urinary system malignant tumour, and the molecular mechanisms of PCa remain poorly understood. This study aims to investigate the underlying molecular mechanisms of PCa with bioinformatics.
Prostate cancer (PCa) involves a common male urinary system malignant tumour that has the highest incidence among European and American populations [1, 2] . This disease not only seriously affects the quality of life of patients but is also associated with financial burdens for the society and family [3, 4] . MiRNAs are a class of non-coding small RNAs that can be combined with the 3-'UTR of target mRNA to regulate gene expression, which leads to abnormal expression of the target genes. A large number of studies have reported abnormal expression of miRNAs in prostate cancer that involve multiple miRNAs, such as miR-16, 21, 221, 375, 34a, 141, and let-7a. The abnormal expression of miRNAs has been confirmed to be closely related to long non-coding RNAs (lncRNAs) and transcription factors (TFs). lncRNAs regulate the expressions of miRNAs by binding and sequestering the target miRNAs and participating in the expression regulation of mRNAs [5, 6] . As an important factor in gene transcription and post-transcription regulation, TFs are also involved in control with miRNAs [7, 8] . However, further research is needed to determine the regulation mechanisms of miRNAs, lncRNAs, TFs and mRNAs for PCa.
Microarray analysis can quickly identify all of the genes that are expressed at the same time-point [9] . Future research could benefit from the integration and analysis of the data [10] . In this work, we identified differentially expressed genes (DEGs) in prostate cancer from the GSE64318 and GSE46602 datasets. We performed Gene
Ontology and signalling pathway enrichment analyses for differentially expressed miRNAs targeting mRNAs. Furthermore, we analysed the mRNAs-miRNAs-lncRNAs and protein-protein interactions (PPIs) network to reveal the interactions and identified some factors that may be associated with regulatory mechanisms in PCa. Finally, we analysed the hub genes based on PPI network and TCGA datasets. This study will contribute to the exploration of the molecular mechanism of prostate cancer and provide valuable clues for further research.
Material and methods

Raw data
The datasets used in the present study were downloaded from the National Center of Biotechnology Information (NCBI) Gene Expression Omnibus (GEO) (https://www. ncbi.nlm.nih.gov/geo/) [11] . The experimental articles that were used to compare the lncRNAs act as miRNAs sponges and can regulate miRNAs abundance and compete with mRNAs for the binding of miRNAs [30] . By constructing a mRNA-miRNA-lncRNA network, we found that the aberrant expression of lncRNAs led to the abnormal expression of 5 miRNAs (i.e., has-miR-20a, has-miR-20b, has-miR-23b, has-let-7a and has-let-7d) in PCa and thus regulated the expression of the target mRNAs. A previous study demonstrated that 5 miRNAs regulate the development of prostate cancer by targeting specific mRNAs and play an important role in the regulation of prostate cancer [31, 32, 33] . The involvements of key lncRNAs including HYMAI, MEG3, IPO5P1, MAG12-AS3, RMST and TRG-AS1 are important. Among them, MEG3 is an important tumour suppressor gene that inhibits cell proliferation and induces apoptosis in PCa [34] . The finding of these lncRNAs suggests potential diagnostic and therapeutic targets for PCa.
Next, we conducted a functional enrichment analysis of the DEGs based on the mRNAs-miRNAs-lncRNAs network. We found that the DEGs were mainly enriched in the nucleus and cytoplasm, were involved in the regulation of transcription, were related to the sequence-specific DNA binding, and participated in the regulation of the PI3K-Akt signalling pathway; this pathway is related to cancer and the focal adhesion signalling pathway. To further analysed the key genes related to PCa, we constructed a PPI network. More significantly, we found that the transcription factor NR3C1 was a hub gene that participated in the regulation of the expression of multiple miRNAs (has-miR-20a, has-miR-20b, has-miR-23b). Puhr M et al assessed NR3C1 expression and the functional significance in tissues from PCa and found that it is a key factor for the development of PCa [35] . Moreover, we found that its regulatory function is similar to MEG3 and its down-regulation leads to increased expression of miRNAs (has-miR-20a, has-miR-20b, and has-miR-23b). Based on these results, we speculate that there may be some regulatory relationship between NR3C1 and MEG3.
Finally, through PPI and TCGA dataset analyses, we found that 6 mRNAs (i.e., EGFR, VEGFA, PIK3R1, DLG4, TGFBR1 and KIT) had higher degrees and miRNA-mRNA pairs. These expressions were lower and were significantly different between PCa and normal prostate tissues. EGFR belongs to a family of cell membrane receptor tyrosine kinases and is a key factor in tumour cell growth and invasion [36, 37] . Previous studies have demonstrated that abnormal expression of EGFR and its downstream signalling contribute to disease progression in PCa [38] . The downregulation of the EGFR is associated with enhanced signalling [39] , which can lead to the development of cancer [40] . VEGFA is a mitogen with high endothelial cell specificity and plays a major regulatory role in the development of PCa [41] .
A previous study found that PIK3R1, TGFBR1 and KIT might have clinical utilities in distinguishing PCa [42, 43, 44] . We also found that 6 mRNAs (EGFR, VEGFA, PIK3R1, DLG4, TGFBR1 and KIT) were associated with the abnormal expression of 5 miRNAs (has-miR-20a, has-miR-20b, has-miR-23b, has-let-7a and has-let-7d) in PCa. In conclusion, the hub genes that we identified might play crucial roles in PCa.
Conclusion
We constructed and analysed mRNAs, miRNAs, lncRNAs, and TF interaction networks to reveal the key genes in prostate cancer. We found that 5 miRNAs (has-miR-20a, has-miR-20b, has-miR-23b, has-let-7a and has-let-7d), 6 lncRNAs (HYMAI, MEG3, IPO5P1, MAG12-AS3, RMST and TRG-AS1),6 mRNAs (EGFR, VEGFA, PIK3R1, DLG4, TGFBR1 and KIT) and 2TFs (NR3C1,NRG1) play important regulatory roles in the interaction network. The expression levels of EGFR, VEGFA, PIK3R1, DLG4, TGFBR1 and KIT were \significantly different between PCa and normal tissues. Further research is needed to specify the molecular mechanism of these hub genes in PCa.
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